During the late fall and early winter of 2007, we collected intertidal barnacles and observed reproductive activity. Among these, we found an otherwise normal barnacle that had two penises. At least one of these penises is inferred to have retained normal function and to have fertilized the egg brood of the barnacle's neighbor.
INTRODUCTION
Barnacles are well known among students of invertebrate zoology for their extremely large penis length relative to their body size. Acorn barnacles are simultaneous hermaphrodites possessing eggs, testes, and a penis during their breeding season. Reproduction is highly seasonal and in temperate areas concentrated into a single peak of activity each year, usually in the late Fall or Winter (Barnes, 1992) . For Semibalanus balanoides (Linnaeus, 1767) , near the southern limit of their range on the East Coast of the United States, this occurs in the months of October and November (Hoch, 2008) . Populations enter a period of reproductive activity and individual barnacles act as both functional males and functional females. When searching for a mate, a functional male extends the penis and seeks receptive functional females by sweeping the penis among neighbors (Crisp and Patel, 1958; Murata et al., 2001) . Sperm is deposited into the mantle cavity of the functional female, eggs are released and fertilized, and lamella of fertilized eggs form on either side of the body in the mantle cavity (Barnes et al., 1977) . The penis of barnacles is a long, flexible, muscular structure, with a series of accordion-like folds allowing it to stretch to many times its resting length (Klepal et al., 1972) . For S. balanoides, the penis is not fully developed for most of the year (Barnes, 1992) . It grows rapidly in the weeks before mating and is then shed, along with the rest of the cuticle, with the first post-mating molt (Crisp and Patel, 1958) . The penises are sensitive to environmental conditions, expressing specific morphologies to maximize performance in different wave environments and population densities (Hoch, 2008; Neufeld and Palmer, 2008) . In the winter of 2007, we observed mating activities in barnacles from several sites around Long Island, NY and collected individuals to observe penis morphology.
OBSERVATIONS
On 3 December 2007 we collected 125 individual barnacles from the inlet jetty of Flax Pond in Old Field, NY, on Long Island Sound (40858901.280N, 73808917.000W). We recorded the distance between the collected barnacle and its nearest possible mate and recorded whether or not the neighbor had a fertilized brood. We dissected these barnacles under dissecting microscopes, removed their penises and photographed them through a compound microscope. We recorded the volume of each barnacle's shell to use as a covariate in later morphological analyses. The average shell volume of the barnacles from this collection was 137.51 mm 3 (Standard error ¼ 4.54). The average length of penises removed from these barnacles was 4.01 mm (standard error ¼ 0.087). We also counted the number of annulated folds in the exoskeleton of each penis. This is often a better estimate of length for barnacle penises owing to irregularities in preservation and dissection, and the fact that it reflects the ability of the penis to stretch (Barnes, 1992; Hoch, 2008) . The average number of annulations on the penis from this sample was 197.6 annulations (standard error ¼ 3.1).
One barnacle among these had two penises (see Fig. 1 ). This barnacle had a slightly smaller than average shell volume of 74.77 mm 3 but was normal in every other aspect of its morphology. The first penis was 3.177 mm in length and had 183 annulations. The second penis was 3.406 mm in length and had 170 annulations. Each penis was within the range of normal variation for a barnacle of its size in an area of intermediate wave exposure and low population density (Barnes, 1992; Hoch, 2008) . Aside from the fact that the barnacle had two penises growing from the pedicel, the morphology of each penis appeared normal. The nearest neighbor of this barnacle was 17.57 mm and it had been fertilized. There were no other barnacles close enough to the fertilized individual to have sired those eggs. We infer from this that at least one of the penises was functional and had the ability to stretch approximately five times its relaxed length. Again, this is within the normal ability of S. balanoides, which we have observed successfully mating as far as 35 mm from their partners (unpublished data).
DISCUSSION
It was quite surprising to find that this barnacle was apparently capable of mating despite the anomaly of having a pair of penises. Upon close inspection both penises were normally developed in every observable way. It is possible that either one or both of them could have delivered the sperm to its neighbor. However, we hypothesize that although these penises may both be functional, they may still have a reduced ability to reach to distant mates. The penis of the barnacle is extended by hydrostatic pressure within the hemocoel (Klepal, 1990) . Because there are two penises (and twice the volume) being extended, each may have a lower maximum length compared to the penis of a normal barnacle (unless it is able to seal one of the penises from this increased pressure). The existence of a barnacle with two penises has implications for the study of the evolution and development of the cirripede mating system. The twin penises may have resulted from some genetic mutation or duplication, and therefore be heritable, or they may have formed as a result of some developmental accident, for example a split in the early stages of ontogeny. Sister taxa (and the ancestors) of the cirripedes have hemipenes (Newman, 2005) . The double penis condition observed here may represent a reversion to the ancestral phenotype. Alternatively, cirri removed by nipping predators can regenerate with more than two rami (Stubbings, 1975) . A similar injury to the penis may have resulted in the condition observed here. The result is significant because it shows that the mating ability of the barnacle is resilient to developmental instability and able to overcome extreme departure from normal morphology.
